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The Thermal Analysis of Pole Mount Mold Transformer with One-body
Molding by Duct Condition
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Abstract

The mold transformers have been widely used in underground substations in large building and

have some advantages in comparison to oil-transformer, that is low fire risk, excellent environmental
compatibility, compact size and high reliability. In addition, the application of mold transformer for
outdoor is possible due to development of epoxy resin. The mold transformer generally has cooling
duct between low voltage coil and high voltage coil. A mold transformer made by one body molding
method has been developed for small size and low loss, but it needs some cooling method because

heat radiation between each winding is difficult.

The life of transformer is significantly dependent on the thermal behavior in windings.

Many

transformer designers have calculated temperature distribution and hot spot point by finite element

method(FEM) to analyze winding temperature rise.
In this paper, The thermal analysis of pole mount mold transformer with one body molding by duct
condition is investigated and the test result of temperature rise is compared with simulation data.
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Fig. 1. Duct structure of mold transformer.
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Table 1. Thermal parameters of each material
A = dree | E¥FASF u 4
(W/m-C)| (10%7C) |(keal/kg - C)
o Z A A 0.25 65 -
5 A 334 17 0.092
fral g 104 7 0.19
E 2 7 ey wdd 2 w2,
Table 2. Heat generation and convection

condition of each part.
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Fig. 2. Analysis process.
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Fig. 3. Modeling of each type.

232> g9l8 A BEFH 13 B9 A ¥R
AN AAE B AGPM] F7F HERZ I
AetaMe &57F 1064ToA 8941CR 2+ 17T
el wold AL & & gon, Al
95.93°ColA 100.1C2 AU 53], 1¢dAd
Apolol = HES Z7te 2-3% e B FES
uw pgAMe exvh 8972TE o vrobaTh
z AGAM Zo] e 257 HEY F7t2 <
ste] 1AM Z o2 hot spot &= °]F] U
gdor mgtdd Z2x gES Frbe weh o
10C A=V BolAE AFE RAH.



A7I QA A 833 =8, 178 A3E, 20043 34

k2 3. 72 B1¢Ye] A, B ¥ @4 Ad o 3hAIRE o] BE) & LEE HE 207 o
Table 3. Results of thermal analysis on each Fata] wolAn, A %E’E}%/‘]ﬁq]*ﬂ: o] F
model type. Bol £EZAv 388 Aoz Anyy zo =
4 =9 |Hot spot&E(C)| 2N | Ag¢aAH E 39 ExE 4 A, Zf dHe FHeE
1% 83 A 28 106.4 9593 | 1064 S oF 1THES Aolg M0 A AHLEs

2-3% Bl A 2B 100.1 100.1 | 8941 Hsstal . )
2-3% B B 23 89.72 8972 | 8391 BN ARE viges 235 mdd 2= 9
#7118 AzF}sd SrpRsYoen enAsAS

1% B9} C ¥% 125 1195 125

AlE dFAE B addAMe 86ldegl, ALAM
2-3% B9l C B ¥ 127 123 127 & 70[degl® YEPFTHFE Ez Wty enAs
' FEE 100 [degDl0] SEAFAEA F9 w7}
21ty eng 25 ugtdANe HE xen:=
107C, A4AAe HE T LEE 91TCE 258
EE BAT AAAMY day Aol ugtdM
S 7T, AYBMLE F 2THE Ao)7h Yxut

- ] | T AYEHS A ETRe e oTE LEy

o | | g . o daj4 Azste ugAM

i | j o , ‘]Lt‘ 2 y
B : o] fFAS BRE .

j : : 2Y 5t SEASAEAMN FENNY Ao %

- : - b ZHEAL 9 W) B EENS AE

Ael FAe 22g wan

(a)1% By AR (b)2-3% ¥ AR S 871 Hsted HAM w2l (Thermo Tracer TH
5102 223 g #9sdo. "Yr] AR}

: ’ ! AAske e EUEEE 321T2 vehdon
, ) o9 & 91 FET ER 26T vehygr)
| i 93 St 2 e 45CE wgton] AT oA

, ‘ &5 %ﬁEJ dF zEol dojuE AE ¥

T AT E=F WYY FAR % ex9 9
: $57 % £Eo A2 2e Aoz ¥ o g
(c)2-3% %) BRE (1% B CH2 WE7H A8 o] FoiA 1 = Rew wad.

RG: 17 E:0.786 8C: NORM

(e) 2-3% Bl C ¥ ¥

38 4 7 ¥E9 g9 A,

Fig. 4. Results of thermal analysis in each .
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Fig. 5. Thermal distribution of transformer tank.
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